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Keratinocyte T6 Antigen Expression after PUVA Therapy 
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We report T6 antigen expression on keratinocytcs in 11 cutaneous T lymphomas treated by 
PUVA therapy. This staining was absent before treatment. T6 reactivity was strictly limited to 
cell membrane. The nature of this expression is discussed, and it i, suggested that it could be 
attributed to a passive diffusion from Langerhans•� cells. Key word· Lymphoma. (Received 
December 17. 1986-) 
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In normal epidermis. only Langerhans' cells express HLA-DR and T6, although the latter is 
expressed as well by cortical thymocytes ( 1-3). However, keratinocyte HLA-DR expression 
during dermatological affections is now well substantiated (4, 5). Such expression is related 
to synthesis of the antigen by the keratinocyte and not to a simple phenomenon of passive 
diffusion from Langerhans' cells (6). Keratinocyte T6 antigen expression has recently been 
reported (4. 5. 7. 8) but remains much more exceptional. 

Systematic study of the cellular phenotype of 30 cutaneous T-cell lymphomas before and 
after 3 months of PUVA therapy enabled us to detect keratinocyte T6 staining in 11 patients 
after treatment. leading to consideration of the role of PUVA therapy in inducing this 
phenomenon. 

METHODS 

Systematic cutaneous immunostaining of a lesion. using monoclonal antibodies. was carried out in 30 pa
tients with cutaneous T-cell lymphoma (12 stage I A, 6 stage I B. 7 stage II B. S stage Ill, according 10 

the TNM system (9) before and after PUVA therapy. 
PUVA therapy was administered according 10 standard procedures. A dose of 0.6 mg/kg of body 

weight of 8-methoxypsoralen was given orally 2 h before exposure to long-wave ultraviolet radiation. 
The initial UVA dose of 2.5 J/cm2 was gradually increased in subsequent exposures, depending on clini
cal responses. Dose treatment� were administered 3 times weekly until clearing. Maintenance therapy 
was then provided, with reduction of treatment frequency to 2 exposures per week during one month 
and one exposure per week during a second month. 

Skill biopsies 

Four-mm punch biopsies were obtained and frozen in liquid nitrogen. Sections (3 µm) were cut and im
mersed for 10 min in acetone and then washed in PBS for 10 min. Monoclonal antibodies used were 
IOT 1 (lmmunotecb) (Pan T cells) diluted I : 5, Leu 3 (Becton Dickinson) (helper/inducerT cells) diluted 
I : 5, JOT8 (suppressor-cytotoxic T cells) diluted I : 10, IOT6 (thymocytes, Langerhans' cells) diluted 
1: 10 and IOT2 (HLA-DR) diluted 1 : 20. After 20-min incubation at 37°C, sections were washed in PBS. 
and (Fab)2 fluorescein conjugated goat antimouse lgG (diluted I , 50) was then applied for 30 min at 
37°C, followed by washing in PSS. Propidium iodide (diluted I : SO) was then applied for nuclear iden• 
tification, followed by another washing in PBS. Sections were mounted using buffered glycerin and 
examined at X290 using a Zeiss micro�cope. 

The percentage of positive cells was determined by counting the number of cells stained by mono
clonal antibody out of 100 cells coloured with propidium iodide in dermis. In addition. the number of 
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Fig. 1. Keratinocytc T6 stain
ing by immunonuorescence 
on an epidem1otropic lym
phoma after 3 months of 
PUVA therapy (x290). 

IOT6 po,itive cells were counted per length of epidermb aligned through the diameter of the field. and 
the mean number of Langerhans· cells was determined m 4 fields (X320) and compared with the result, 
for 5 sample, of normal skin (5 to 10 cells/field). 

Biopsies with keratinocyte T6 ,tuining were subjected to the immunoperoxida,c technique. After sec
tions were immersed in acetone, staining by the avidin-biotin-peroxidase complex method was per
formed using the Vectastain ABC kit (Vector Laboratories). Reaction was revealed by diaminobenzidine 
and counterstaining by hematoxylm. 

In 3 of the II patients, double ,1aining was also performed usmg the immunonuorescence technique 
and antibodies IOT6 and KL 1 (lmmunotech) (KL1 is a marker of keratin 55-57 Kd polypeptides). After 
application of fluorescein-tagged JOT6 monoclonal antibody to frozen sections. sites were saturated with 
normal mouse serum, and rhodamine-stained KL 1 monoclonal antibody was then applied. Two excita
tion filters (fluochrome, rhodamine) were used for interpretation. 

RESULTS 

After 3 months of PUVA therapy, keratinocyte T6 antigen expression was noted in Ll out of 

30 patients in whom it had been absent before treatment. The staining was of moderate in

tensity and appeared to be discontinuous on keratinocyte surface. Double staining con
firmed the peripheral nature of monoclonal antibody T6 expression in keratinocytes. These 
results were found with both techniques of immunostaining (immunofluorescence and im

munoperoxidase) (Figs. 1, 2). 

Table I shows the changes in dermal infiltrate at the level ofT-helper/inducer, T-suppres

sor/cytotoxic and Langerhans' cells after PUVA therapy in the same 11 patients .  Keratino

cyte HLA-DR ant igen expression is also noted. 
The findings indicate keratinocyte HLA-DR antigen expression in only 2 cases before 

treatment and in one case after 3 months of PUVA therapy. This keratinocyte HLA-DR pat

tern was always patchy, which is why the entire width of the epidermis was studied for each 
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Fig. 2. Keratinocyte T6 stain
ing by immunoperoxidase on 
an epidcrmotropic lymphoma 
after 3 months of PUVA 
therapy (x250). 

skin biopsy. Langerhans' cells were present in the epidermis after PUVA therapy in 9 cases, 

including 4 in which the count was elevated. The phenotype of cellular infiltrate in 7 of the 
11 cases was characterized by an increase in the T-suppressor/cytotoxic population and a cor
responding decrease in T-helper/inducer cells. The T-suppressor/cytotoxic population de

creased in only one case (a phenotype T8 Sezary syndrome) after 3 months of PUVA therapy. 

DISCUSSION 

Our study demonstrates the potential role of PUVA therapy in inducing keratinocyte T6 an

tigen expression in patients with epidermotropic and nonepidermotropic T lymphomas. The 

11 patients (out of 30) who presented keratinocytc T6 staining after PUVA therapy had not 

expressed the antigen when immunostaining was performed before treatment. In these 11 pa

tients the mean dose of PUVA therapy ranged between 10 and 140 J, so that keratinocyte T6 

antigen expression was not always relative to an elevated mean dose. T6 antigen expression 
in keratinocytes was weaker than that of HLA-DR antigen and weaker than T6 expression 

by Langerhans' cells, which could thus be easily distinguished. Toe staining appeared most 

often in small isolated areas, particularly in the spinous and granular layers of epidermis. It 
was peripheral, taking a granular pemphigus-like form. The appearance was identical with 

both the immunofluorescence and immunoperoxidase techniques. 

KeratinocyteT6 antigen expression has already been reported (4 , 5, 7, 8) in the epidermis 

of skin lesions of various dermatoses, including eczemas, graft-versus-host disease, chronic 

lupus, lichen planus and bullous diseases. This fact has also been reported in B and T lym
phoma (8. 9) but without any precision about PUVA therapy, which is particular to our work. 

Keratinocyte T6 staining may be associated, although infrequently, with HLA-DR antigen 

expression (8, 9), having occurred only once in our cases (Table I). However, in most cases, 

as emphasized by Willenze et al. (4) and Drijkoningen et al. (7), it is associated with a large 

population of Langerhans' cells in the epidermis. Among our 11 cases, the Langerhans' 

population after 3 months of PUVA therapy was as dense as in controls in 3 instances and 
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Table I. Changes in dermal infiltrate staining and keratinocyte H LA-DR amige11 expression before and after 

3 months of PUVA therapy in 1J patients presenting keratinocyte T6 antigen staining after 3 months of treat-
ment (x320) 

T6 = number of Langerhans' cells in epidermis, + = 5 cells/field x 320, + + ,. 5---10 cells/field x320, + + + = JO cells/ 
field x320, % = number of positive cells with a monoclonal antibody out of 100 cells, D = dermis, K = keratinocytes 

Before PUVA AftcrPUVA 

T4 T8 T6 T4 TB T6 
J/cm2 

after 3 D D E D K HLADR D D E D K HLADR 
Stage months (%) (%) (%) K (%) (%) (%) K 

III 130 10 80 ++ + 60 30 + + 
III 140 60 JO +++ 23 20 20 + 
Ill 120 30 60 + 30 60 + 
IA 85 70 30 ++ 5 =O -o +++ - +
IA 70 80 1 ++ 70 5 ++ +
IA 80 80 10 ++ 50 30 ++ +
IB 95 80 5 ++ 5 60 10 +++ 20 +
1B 80 80 5 ++ 50 5 +++ - + + 
II B 140 90 2 + 70 20 ++ 5 +
IIB 115 80 5 +++ 5 60 JO +++ 20 + 
IIB 135 80 10 + 0 60 20 + 3 +

greater in 4 instances. But, as noted above, the intensity and appearance ofT6 staining dif
fered in Langerhans' cells and keratinocytes. 

Keratinocyte T6 expression in 7 of our cases of lymphoma was associated with an increase 
in the T -supprcssor/cytotoxic population in the epidermis. This phenomenon has already 
been described during PUVA treatment. However, in our cases it did not seem to have been 
directly related to keratinocyte T6 expression since the increase in T -suppressor-cytotoxic 
population was absent in 4 of the 11 lymphomas. Jn 4 other cases, it even decreased after 
PUVA therapy. Moreover, in the different dermatoses in which keratinocyte T6 expression 
has been reported (4, S, 7, 8), the nature of the infiltrate has been variable: either type B 
(cutaneous B lymphoma), type T-helper/inducer (eczema, parapsoriasis, mycosis fungoides) 
or type T-suppressor/cytotoxic (graft-versus-host disease). However, in all cases dermal cells 
expressed HLA-DR antigen. 

The problem raised is thus the significance of keratinocyte T6 staining. Is T6 really syn
thesized by keratinocytes, or is a simple passive diffusion phenomenon involved? There is 
some evidence in favour of the latter hypothesis, namely, the nature of keratinocyte T6 
staining, which is peripheral, granular and weak, as well as the rather elevated number of 
Langerhans' cells in most cases . According to our study, PUVA therapy could thus have 
served as a stimulus favorable to T6 diffusion from Langerhans' cells. Aberer et al. (11), who 
studied the susceptibility of surface antigens of Langerhans' cells to UV, demonstrated by im
munoelectron microscopy that the disappearance of HLA-DR expression at the level of 
Langerhans' cells is associated with the presence of granular deposits of HLA-DR antigens 
in epidermal intercellular spaces. Moreover, it may be supposed that the fragility of the T6 
antigen is much greater in Langerhans' cell membranes in epidermotropic lymphomas, 
which would facilitate the diffusion phenomenon. Thus PUVA therapy might be one of the 
mechanisms involved in keratinocyte T6 expression. However, it is likely that other 
phenomena are implicated in this expression since it is present in the absence of PUVA treat
ment. Our findings thus require confirmation by immunoeJectron microscopy studies. 
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